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Response characteristics of accumulator pressure in

pumped phase-change cooling system
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Abstract: The accumulator works as a key component of the mechanically pumped two
phase cooling system, and its response characteristics will directly affect the system perform-
ance. An experiment and theoretical analysis for the influence of the accumulator pressure on
pump startup process, heat startup process and stable operation process were made. The re-
sults show that the lower accumulator pressure means the more stable mechanical pump
starts owing to the characteristics of working fluid R134a and operating characteristics of the
gear pump. Pressure change of the accumulator has low impact on the heat startup process,
and the startup apparent stability. In the steady operation stage, the lower accumulator pres-

sure indicates the greater fluctuations of the evaporator outlet temperature.

Key words: operating characteristics; accumulator pressure; phase-change cooling;

startup process; steady operation
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Fig. 1 Schematic diagram of pumped phase-change

cooling system
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cooling system
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Fig. 3 Pressure change during whole startup

process of system
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Fig. 4 Pressure change during pump startup process
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Fig. 5 Pressure change during pump startup process

at high-pressure working condition
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at low-pressure working condition
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Fig. 8 Effect of accumulator initial pressure on

heat source startup process
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